Setting new learning targets for the 21st century science education in Malaysia  by Osman, Kamisah & Marimuthu, Neelavany
1877-0428 © 2010 Published by Elsevier Ltd.
doi:10.1016/j.sbspro.2010.03.581  
Procedia Social and Behavioral Sciences 2 (2010) 3737–3741
Available online at www.sciencedirect.com
WCES-2010 
Setting new learning targets for the 21st century science education in 
Malaysia 
Kamisah Osmana *, Neelavany Marimuthua 
aFaculty of Education, Universiti Kebangsaan Malaysia, 43600 Bangi, Selangor, Malaysia  
Received October 29, 2009; revised December 7, 2009; accepted January 15, 2010 
Abstract 
In achieving national aspiration as boldly documented in the Malaysian VISION 2020, strategic planning in human capital 
development is undoubtedly essential. VISION 2020 envisages Malaysians as not merely to be innovative and forward looking 
but also capable of becoming a contributor to scientific and technological advancement. This paper will present findings from a 
two round Delphi Study, which specifically seek experts’ consensus on what should be the domains of science teaching and 
learning objectives that are suitable for the 21st century Malaysians. Data garnered was descriptively analyzed and subsequent 
findings then yielded framework of 21st century Malaysian science curriculum. Each domain is hypothetically defined and 
suggestions will also be made on how to integrate the new 21st century science learning domains into the existing Malaysian 
science curriculum.  
© 2010 Elsevier Ltd. 
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1. Introduction 
 
1.1. The 21st Century Dynamic 
 
The “perfect storm” of economic changes has resulted not only on the expansion of global competitiveness, 
changes in workplaces as well as unprecedented technological advances, but also encouraged migration and hence 
painted significant cultural diversity environment not only in Malaysia, but also in many other countries in the world 
(Lewis, 2000). Certainly such 21st century dynamic has created demand for higher order skills, improved academic 
preparation, and more importantly instillation of 21st Century mindset for today’s secondary population. This is 
because to succeed in today’s rapid-paced and global society, our learners must be able to access high quality 
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information from diverse perspectives, make sense of it to draw their own conclusion or create new knowledge and 
share with the others (Bassett, 2005; NCREL, 2003). In recognition of these new demands, coupled with Malaysian 
effort to achieve the target of our VISION 2020, new set of learning standards need to be developed. The learning 
standards will focus on the learning process and lay out underlying common beliefs as well as standards and 
indicators for essential skills, dispositions, responsibilities, and self assessment strategies for all learners. Such 
learning scenarios in the 21st century provide point of departure of this paper; viz. to identify what are the essential 
21st century thinking skills that should be integrated into the existing Malaysian secondary science curriculum? 
 
 2. Research Methodology 
 
A descriptive method is used with the purpose of identifying 21st century skills elements that need to be 
integrated into the science education curriculum. The research task was best explored through qualitative methods. 
Among all qualitative methods the Delphi techniques was chosen as the main research method. A two round- Delphi 
process was used to develop a consensus among 40 panels to identify the elements of the 21st century skills.  Within 
the two round Delphi process, they were asked to offer their professional judgment and ideas on the 5 scale Likert 
questionnaire. The Delphi technique is widely used in educational research for gaining views (Anderson, 2008) and 
is of value in identifying performance problems and assessing needs.  
Analysis of literature reveals that Delphi Techniques is an effective and inexpensive method to generate ideas 
because participants can save time and money. The Delphi technique, mainly developed by Dalkey and Helmet 
(1963) at the Rand Corporation in the 1950s, is a widely used approach for achieving convergence of opinion 
concerning real world knowledge solicited from experts within certain topic areas (Hsu & Brian, 2007). Besides 
benefitting from subjective judgments, the anonymity, use of statistical analysis and feedback of reasoning of the 
Delphi technique allow participants to think and express themselves under minimum social pressure and thus 
present their true conception (Linstone & Turoff, 1975). The anonymity of the responses can also avoid the bias of 
dominant individuals (Tseng, 2008) as well as allowing group communication among panels whom are 
geographically dispersed to build consensus (Linstone & Murray, 1975; Young and Jamieson, 2001).   
2.1 Research Instrument 
 
The framework of the Delphi questionnaire was developed based on the skills listed on the enGauge 21st century 
skills by The Metiri Group (NCREL). Based on two years of study, the enGauge 21st century skills represent the 
fresh, serious new perspectives required for globalization of the digital age. The Delphi study allows panelists to 
reach consensus on idea and to contribute new ideas, the first round questionnaire consists of 2 parts. First part is to 
obtain the name and the address of the panels. The second part is a list of 21st century skills which were divided to 4 
main skills cluster; namely as Digital Age literacy, Inventive Thinking, Effective Communication, and High 
Productivity. Each skill cluster is further broken down into representative skill sets, which offer guidance on 
recognizing student’s performance. A five-point Likert ranging from Highly Relevant (1) to Not Relevant At All (5) 
scale was applied to allow panelists to evaluate and identity the necessary 21st century skills to be integrated in the 
science education curriculum.  
 
2.2 The Sample (Panelists) 
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The panelists for Round 1 and 2 Delphi composed of 40 members from 5 different categories, which mainly 
included Science and Technology University’s Lecturers (n=13; 32.5%), Industrialists (n=6; 15.0%), Science 
Experts Teachers (n=5; 12.5%), School Administrators (n= 4; 10.0%),  and Science Students (n=12; 30.0%).  
 
2.3. Research Procedure 
 
In Round 1 Delphi method, the responses from panelists were statistically processed to obtain the median value. 
This value represents the consensus whereby median 4 and 5 indicates that participants agree with a particular 
viewpoint and consensus is assumed to have been reached. Responses and suggestions from panelists in Round I 
were used to construct Round 2 questionnaires. Majority of panelist’s feedback was to add in the spiritual value as 
the part of 21st century skills. Subsequently round 2 Delphi study questions were added the fifth cluster which is E: 
Spiritual values.  
 
2.4. Data Analysis 
 
Cognizance of wide variety approaches that could be used in analyzing Delphi data (e.g. rankings, qualitative 
clustering, scenarios and roadmaps), this study employed descriptive statistical analysis by computing the median 
values. In doing so, the relevancy of the 21st century skills is categorized into two distinct levels: high (the median 
value equal or above 4) and low (the median value equal or below 3.5). Additionally, subsequent inferential analysis 
(Analysis of Variance (ANOVA)) was also conducted in determining whether there exist significant differences 
among the panelists in terms of perceived 21st century skills as measured in the Round 1 and 2 Delphi Studies.  
 
3. Research Findings  
 
3.1. Round I and 2 Delphi 
 
The median value of the round 1 Delphi is listed in Table 1. The results show the median value is in between 4 
and 5 which could be inferred as high. The main 4 clusters of the 21st century skills are considered important and 
highly relevant to be integrated in the science education curriculum. Round 2 Delphi questions were added one new 
skill cluster which is spiritual value with extra 5 questions as suggested by the panellists in Round 1 Delphi.  The 
median result of round 1 Delphi questions was included in the questionnaire. After the second round was completed, 
the result were analyzed and summarized in Table 1.  
Table 1: Median Values for Delphi Round 1 and II 
 
Median  
Domain of 21st Century Skills 
 
Element 
Round 1 Round 2 
Basic Literacy and numeracy necessary to function on the job and in 
society to achieve one’s goal and develop one’s knowledge and potential. 
5 5 
Scientific literacy is knowledge and understanding of the scientific 
concepts and processes required for personal decision making. 
4 5 
Economic literacy is the ability to identify economic problem, alternatives, 
costs and benefit and predict the effects of economic changes. 
4 5 
Ability to upgrade the skills and apply the technology in day to day life. 5 5 
Visual literacy to interpret, use, appreciates and creates images. 4 5 
Ability to understand differences in culture and respect individuals beliefs 
to find opportunity to interact. 
5 5 
 
 
 
 
 
 
 
 
 
 
 
Digital Age Literacy Appreciates the uniqueness of different culture and taking into 
consideration its impacts in decision making 
4 4 
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Median  
Domain of 21st Century Skills 
 
Element 
Round 1 Round 2 
 Ability to integrate and to use various types of media to communicate and 
to share information effectively. 
5 5 
Ability to handle  multiple goals, tasks, inputs and modify one’s thinking, 
attitude to be better suited to current environment 
5 5 
Independent, able to plan for the achievement and manage time effectively. 5 5 
The desire to know and show interest that leads to inquiry. 5 5 
Highly creative  to invent genuinely either personally or culturally 4.5 5 
Willing to tackle challenging task in problem solving 4 5 
 
 
 
Inventive Thinking 
Emphasis on usage of technology resources to problem solving and 
decision making. 
4 5 
Cooperative interaction among individuals in a group and poses leadership 
qualities. 
5 5 
Ability to read, manage the emotions of oneself and others during social 
interaction. 
5 5 
Ability to apply knowledge to achieve balance, integrity and quality of life. 4.5 5 
Ability to manage technology that promotes public good and protects 
society and environment. 
5 5 
 
 
 
Effective Communication 
Priority in telecommunication usage to work in a team and to interact with 
working colleges and others. 
5 5 
Ability to manage and solve problems effectively and efficiently to achieve 
goals 
5 5 
Analyze, evaluate information, new resources and suitable technology 
devices for work. 
4 5 
 
 
High Productivity 
Ability to produce high quality products and application of technology to 
increase social welfare and general well being of mankind. 
5 5 
Accept and appreciate Creator  5 
Realize that the use of technology is to increase man’s ability to use the 
nature’s resources efficiently. 
 5 
Our Creator blesses and encourages new invention that benefits mankind.  5 
Accepts the effort of mankind is to understand the interaction between 
nature and human.  
 5 
 
 
 
Spiritual Values 
Religion is accepted as a way of life to lead a peaceful and harmony life.  5 
 
3.2. Hypothesis Testing 
 
The research null hypothesis states that there exists no significant difference in the mean score of perception of 
the panellists towards the importance of the 21st century skills.  Based on the analysis, it was found that the null 
hypothesis is accepted in all domains of the 21st century skills as identified in Round 1 and 2 Delphi studies. It could 
therefore be concluded that all the panellists concurred that 21st century skills as identified in the study are important 
and hence should be integrated into the existing science curriculum.  
4. Discussion and Conclusion 
 
The primary purpose of this study is to identify the essential 21st century skills that need to be integrated into the 
existing science curriculum in Malaysia. Five categories of panellists whom opinion is considered important in 
decision making were included in the study.  Student’s achievement must be broadened to include the 21st century 
skills that will be required for students to thrive in the future.  Information and communication technologies are 
raising the bar on the competencies needed to succeed in the 21st century.  The two rounds Delphi study is to obtain 
the consensus of panellists of what is considered as important skills for the 21st century science education in 
Malaysia. Based on the findings it is concluded that the Delphi technique was an effective way to identify and judge 
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the 21st century skills that need to be integrated in science curriculum. Analysis of the data shows that all the five 
main skills namely as Digital-age Literacy, Inventive thinking, Effective Communication, High productivity and 
Spiritual value are regarded as highly important and relevant. These skills may ensure that the students are prepared 
for a better future. As society changes over time, more skills need to be acquired in order to prepare for a better 
future.  Academic excellence in itself alone may not be sufficient to ensure success. The definition of student’s 
achievements must be broadened to include the 21st century skills that will be required for students to thrive in the 
future. Students ought to have the ability to apply the knowledge that they have learned to face the challenges of life 
beyond school. Basic skills are necessary but not sufficient in itself for job security. Thus, the 21st century skills as 
identified in this study compromise some important skills that are needed in the digital age. It is a current trend in 
education where students are able to solve multifaceted problems by thinking creatively and generating original 
ideas from multiple sources. The sheer magnitude of human knowledge, globalization, and the accelerating rate of 
change due to technology necessitates a shift in student’s education from plateaus of knowing to continuous cycles 
of learning, applying and contributing. 
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